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(54) MANUFACTUE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To make it possible to fill even a small interlayer connection hole without 
voids, and to obtain a structure having a low interconnection resistance and a high 
electromigration and stress-migration resistance by causing a low-resistance metal film 
made by a plating method to be fused and flow to the inside of an interlayer connection 
hole by the irradiation of a laser beam to fill the hole. 

CONSTITUTION: Plating is effected with the use of a first masking film as a mask, and 
a first low-resistance metal film 108 is selectively formed on a resultantly exposed 
second conductive film layer 106. The first masking film is then removed. The first 
metal film 108 is exposed to a laser beam 109, so that the film is fused and flows to the 
inside of an interlayer connection hole, whereby the connection hole is filled with the 
film. After a third conductive film layer 110 is formed over the low-resistance metal 
film, plating is effected with the use of a second masking film 1 11 as a mask. A second 
low-resistance metal film 1 12 is selectively formed on the resultantly exposed third 
conductive film layer 110, and the second masking film 1 1 1 is removed. Thereafter, 
unnecessary portions of the third conductive film layer 110, the second conductive film 
layer 106 and the first conductive film layer 105 are removed in that order, thereby 
forming a metal interconnection line. 
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en*: is i mmmtmvm i KtuRtcnn ^n^^ws 
fcjg$3ttfcsg i t&»& mzm i «wia±ic»j«sn 

MiBTJBi** <fc tfjg 2 JBlRK-k \zmm & 3 ^ ftttftS 
(E*13»«RJB±^*2»«J«H§^riE-r*XSi:, 89 
«»±0)^j|tHsn«* l vx^BftMtaiS 
V>, SUb^«2ll|«jR«JiK:KliBfE»*J8IR«» 

r«K»ttart«fc* i ifiMii^^^t^ii 

fc»RttfcE«#J«ffltD»2 TX^B€§«tSI8 
WB»2TX^IR&^y^X^tbT^y4 i Sff 
W •W'Ufc»3W«BtJBJifc»2ffiffia^«K*a« 

»fflbit»3*«*Jl<o^H»», fB2S«M<2>;f£ 
i»W»co^H«»*)H*l»*bT, AS 
1*WR *2#MML fB3««Rg:&£tfffi2ft 

i9E^«E«±fcjs 3 j»«£»^sxa££<rr* 

[»**2] jBl*«*»§^> (Ti) , Km 
(V) , ^3Z»)A (Zr) , ^1^-^ (Nb) > 
^'J^t> (Mo) , ;\7~v& (Hf) , ^>^;p 
(Ta) , ^>^X^> (W) , Z.tl*><D&M&m8 l # 

^nt><o&m<D>r«i mitten &mit& 
*sns2»uta:-rs*s»*i:'rs«f*«ifcE«© 

4 ] *«RJI feS^«!3 WtMtfji 

(Au) , rtjwj* (Pd) , a& (pt) , tx^ 

#A (O s) , OP^A (I r) , n^»>A (R 
h) , Jl^n^A (Ru) , W-^A (Re) , 7,0^ 

(ad > s (cu) (D^nfrojtm. 



<2) *ffl¥5»3 1 5 3 3 6 

2 

[^*^53 ^1VX^J;M2^XW7^ 
***»«frSKI** 1 teE«©*W«c»«(0«i6^ 

& 

[flf£« 6 ] mi fiaft^MIB*^ W» 2 fi&ftjRtf 

^E«®¥»#««©«jaD6rj». 
i0 [if 7 3 -T« V— if — ©Jfc»£X eClfcS 

WiK r F t-rs**»»i:TS»*« 1 KEft©** 

/^^XWIffti: J: Bfr^xaSdtrtfSfcafc-r *»* 
«i »cE«©*»*8«<D«a*a. 
[Bf*«9] SliiE »2KWK^J:tXfB3«lK 

^>ua>im 5>fc<fcfcy> (p) fesvui* 

n> (B) §§lrt5^un>^m S/ij3>aft 

CO 0 0 13 
[0 0 0 23 

C«£5fe<£>&W3 ft*©* *3fc£ffl V>&*«#SI«©» 

30 CO 0 0 33 06 (a) fc^t-raiO, K»©#8s£fflH 
t*«#I«10 1±l:«»|10 2, 0. 5-1. 5 

/z mojp^*c v u n >wntm& V mm* nz>m i mm 

10 3, 0. 4-1. 5 tfm«<D»ra»iM3Ll 0 4 J;D 

^Afe JBi3B3BRttJ»CVDSfcJ:D^j6ftU inft 
MH\ZU>?X h*7X^tbfcBStt^t>lyf>^ 

CO 0 0 43 «^T0 6 (b) te^flD, 2>lfX c r 

40 >^Difi)t$n5iiiiiiio5^D. c. v 

^^hn^X/Xy^^td.fcD^/l^— 1. 0-4. 0 
KW, $m&-h 1 — 1 OmmTo r r ©*frOT, 0. 

1 m m<0/P*T»rt-r-5. ^^^1 1 0 5 J: 
K«A«*J:?)IPlJ«StlSJB2W«RHl 0 6^H^O 
#^^ffiViT> ^1^*7-0. 2-2. 0KW, ^RjE 
^Jl — l OmmTo r rco^#co~F, 0. 0 2 — 0. 0 

c o o o 53 mi mmmm 1 o 5 »«i8T»«t5i 

2 fisifi^MR j Mi 2 1 0 e <Dffi&7tm<Dmm 
50 m®^omm%p3±'rz>m£i>Tmtfz>&, rmiz&& 
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»2«im i o 6}*ts2 fflm&mnm&R<D* 

y fiffiin&JHIIB 

i-*«Mji&<oiiaotnrttaift«j:tfff i ^hrh 
^® <d * v £ & a n t LT«ti6 s ti& % <d 

C0 0 0 6}H[tJTH6 (c) iC^TiSD, 

-2. Ojxmcojp^&*t* M^^XhJ;0«|jaS3 
n5S2YX^il 1 1 $1211111 0 6 Jifcft? 

C0OO7] ££*C^6 (d) <DZL<, *«fcD««$ 

fcO. 5-1. 5 W m0H^»S. 

noWilf i ij y h^a&Difil 0 g®4&« 
t5#y7>^lT, *ttl£ifiV>pH (6-8) £^ 

/cm 2 0^rFTfr5££#W£b^ 
[0 0 0 8] #{;:^6 (e) fcja^-iHK f 2i^M 

fctt&2 4B&£t&jHJRl 1 2+fc#>f H (SJH) 116 

[0 0 0 9] «V>T0 7 (a) i:^tlt), 

>^&KcfcoTSfS2VX^Rl 1 1&»*-TS. 
[0 0 10] %t>lzm7 (b) fcas-TzTfc^ ttftMy 

yv^^tLT»WLfclB2*«Jil 0 6&X^> 
3KViT«fflbfc»l»*JRJil 0 5%Xy^>y 

UTBB«/^^->ftf i mwstm 

&te$g£gl 0 — 2 0 vo 1 %©i*T?aflg2 

>^«aa so — ioovoi xcE>jaBft***Tfl 

S2 5-4 5 < C^#TTXy^>^^ff5^«F*U 
[0 0 11] Xy^yiiSt^Th*7^fftl/J;5t 

-rz>m&, *2*w»©?f»ai5»*Ar#x*5u> 
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^vx^^^^js-das-rsw^Tis. £7tin2zg 

•Ki&^xyhx^^^ *iW«R«&H9-fx 
[0 0 12] 8MH7 (c) coilD, S iH, te&tf 

^co±^tc0. 5 — 1. OumOff&TJ&JEft'fS. 

[0 0 13] ±BxaicJ;D¥*#*iRl 0 IJifcKK 
1102, ffltBSRl03^1«tR)Bl0 5, S 
2««RM10 6, ft2fi&ft&«tl 1 2iD»«* 

[0 0 14] ttlriTV— tf-8l»S&fflV^a*(0^4| 

[0 0 15] B8 (a) fC^TiitK &&(D*y*mz 
^*#W#»«fl>»iBp&»tH«fc^*fl:*«l 0 1± 
fcttflMRl0 2« 0. 5 0—1. 5 0 /imODJP^T^U 

3>«ftiB*o«*^nsffliaa«i o 3, o. 60 

20 -1. 5 0tfmS«>JBIIB»tt?Ll 0 4±D«|j«$nS«| 

[0 0 16] ^ ^fC^ 8 (b) \Z^k-?Zt<, 0. 0 2 
— 0. 0 5 umm<^^^>L0, 05 — 0. IOmhiJP 

<Dmt^?><kK)ffimznz>m2mmmm i 05^1 

"TS. ££(c0. 5 0—1. 0 0 /imj?cor;P5ct;D^ 
*^nS»2«ffia^KRl 1 2SD. C. T^hD 

30 * A* v iS&M^ fcffcn8<0 V— if- U7D-|:J;5ll 

[0 0 17] »STH8 (c) CO^L<. XeCl^ 
ML\st£&&3 0 8nmOX^yYl/-if-)tl 0 9 £ 

^xsaitu fB 2e&»^MR 1 1 2 sign . mk>2 
^xmmstmn^ai^m^^. mm<D/v^xmm, 

B#*Sj^ /^XM^R-HR: lOnsec, JVlX 
40 X^M-Mi2-10J/cm ! 8*i:r«**«» 

0 \Z&tETZ> p - n S£-cd8M8££C-5 £ <h 
fc&D, &ic£Bt-£o d©3r&"Ptt*HcflMtx^;^ 

^&*fllr>**^ MM-«BI«tiE))|i]in7c3lK(DiB«f»c<& 

[0018] owEi8 <d) K^-rao, 8E»©^» 

T**7*hUV^77>f-a**WH7>fXy5 1 > 
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[0019] m2mm.&mm*i'--i?--mmz&z>'k 
jas nfc««»±K» i si fBBUi io5, m 2 

SKI 1 2 <fcO*jBSansE»S«ifiUT^fc, J0 
[0 0 2 0] U-if-fl8itftft^Vifc«*0*W#KR 

[0 0 2 1] ^9 (a) C9^<h<* ¥«#£Kl 0 1± 
fcJ6«Bl0 2» 0. 5 0 — 1. 5 0 umm<D^Un> 
ttftjRJ: 0ttJ£3tt«S51ttjBdRl 0 3, 0. 6 0- 
1. 5 0 4£D«*££n&«?£ 

fe^Jft?*. SSfcO. 2 0 — 0. 6 0^mfO?7J^ 

^rsmmmmm 04_lkd. c. v^ho^xn^ 

[0 0 2 2] «^T09 (b) C^kT<£5^ BEfcKD^ 

[0 0 2 3] ^Uti9 (c) \Z7FCt&?\Z, XeCl 
*3taStL/fc*S3 0 8 nm£OX^yYl/- tf— 3fc 1 0 

1 fiStt^JRR 10 8 • 2ft@|$1tT/i 

-tlOnsec, /^XX^-MO. 2- 
1. OJ/cra J 8*£-r<&3Wff*l/V>. 
M Wx^;^— < Tmtsfttb p - n 

[0 0 2 4] (d) t^-r^K, 

0i^$n§S2fiS^Sii l 2 

9 0. 5 0-1. 0 0tfm<DJP*Tf»l»8«±* »1 

ftmwL±<Dt&mm±\zm 1 mmmm. m 2 m&t&M* 

[0 0 2 5] JKOlRKffl^SXy^^VX^tt*^ 
Tv *lfia«^J»R«a*W6ft*ii*lSfcfflnsxry 

m m ^>®x * ^^-fc^att ©/^ ^ - > ft#ttcD»^ 
*n©x^^>yxsfc*^T«abfcai»iH«tt* 50 
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[0027] (1) ^mit&mommmfcizzQmmm 

s * \z&mm&mm&Mffc?2>m \zmmmmn 
a owaxeT 0 &mz < 

[0 0 2 8] (2) »Stl/TStitl/fc«"(?'b*>f 

[0 0 2 9] (3) X/^y^ttT^*L/fc»l««St* 

fctf-f H^ricU^-rO&O, ttffldFL ^7X^ hit 
[0 0 3 0] (4) ^H^Ay^»-CJ&J«Ufc»2ffiJS 

2fifitrt&JR«^Bff(D^»tt«tfiTUT» E«fUX*-> 
fcfcBLTU vy77Y-M»:feMA^->^ttB 

[0 0 3 1] (5) ^MXAy^}£TMLfellfifi 
[0 0 3 2] (6) U«1f-J«»teJ:SJBIW»|IHL^C0 

» 1 is&et^jRR03iis»mic« 1 fci&tn&mm&rt*- 

-rs*L&±fe (4) , (5) ©H«j«**?BT?**a* 
vfrvni&&m&mm<Drt*-->tfmzm 

HJbfcTHlOB l «IMfetwt--xy ^^^flDBHft 

3„ ^5fc»2«fift*MRoE^^->ft;Rftet > » 
1 ^RcD^W^^^D^-A-x-z^^^coNrM 

ax-j^^an*. cnteAo»iiMUWPTH:2^ 
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[0 0 3 3] 

1 «SR2:tirES 1 »BaRfclBD3nfcJilB»as?L 
*■ ft 3 ^ ftMUl 0««H A 9 tt&TJIiaiU 

±<o^*usn5S i vx^«^«t5xsti m 

*«5Lrtafc»l«fitt*«JR*3K«S'&sxai:, 

WfcBBi»^J*ffl(0»2^^R*Jgj«"rsxSi» 8MB 
f§2 T^^IRS^y^'TX^tUT^y^fTV^ 
Lfcffi 3 «*MR±lcjB 2 ffiKSteHK&BftttlcHM* 

j««fco«iri6*ns*j(iE«^ri&-rsxs^ tafa^M 

■HCMW F£Jft*UfcVi. 40 
[0 0 3 5] ^©fc*flS*«)X/X ! y^tt«fcD'6>«BlT* 
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UftVi. $^td^2{£Stn:^J«R^ , J7n-^Si:b 

^ - >fba> u vtfjy* — xs-c©/t ^ — >-t^a^ift 

&tott*W*&^. Sfc 10<2Xy^>^TE3M:Ti^ 
»2<K«a*jBK©*-A-xy5 1 I»CDTflfil6 

IB, **Vitt7;W5lcft*sns«SiafiiO/Maf«:»2 
[0 0 3 6] 

mmm s A\z*5&m\z^^Tmm&&mvxmw*t 

B1-H3 fcl*3g91©*S l ©*»S«£W6XSJHfc 

[0 0 3 7] *fHl (a) fc^-riiO, UE»©#«* 
ffi^T*»**810 1±K:jtMl0 2, 0. 5- 

1. 5 umvm&wisv^ymfcm&QM&zn&mi 
*b»sio3, 0, 3-1. summvmm&miio 

[0038] Bm»tt&©««fcj*j«3n* 

[0 0 3 9] «ViTHl (b) £^r^<h<, *>^X 

■7->^j: oni/sans* 1 ^m^^ 1 0 5 *m&<D& 

«St?**d. c. v^hn^x/^^^^tc^D^R/^ 
V—l. 0-4. 0KW, ^lOl-lOmmTor 
r©A#©T, 0. l/zm^*CSl»i«10 3± 

[0 0 4 0] $&tCfil*tRHl 0 5±\Z, 
<fcD*«Sn*»2*«RBl 0 6*H»©*ft*fflVi 
TrtSK^«7-0. 2-2. OKW, ME*l-10m 
mTorr©^(DT. 0. 0 2—0. 0 5 MmCDjP^ 

[0 0 4 1] ^lStlil 0 5 ttaxSTJifriSTSfi 
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[0 0 4 2] Jt<Dmz*>i;)ix~y& % ;\y- 

[0 0 4 3] 12^1111 0 6tt>t5;*l9©T» 

fikfeJctf* l l 0 5*W©**^j&*5<z>«» 

[0 0 4 4] &<Dfo\Zh/^W&. n^^A, 

«£\ i 2 tin t trffl^y;^ fe^i 

fc^o 20 
[0 0 4 5] «V>TH1 (c) izmTMQ, WESUVfflli 

»'fc«fc«K ^ 2 Mil 1 0 6 1|C7^ hi 0 

M$n§SlYX^il0 7^1. 0-2. 0 W mO 

*fc>fctr>. 

[0 0 4 6] Bl (d) t»17^JB»«a W*^ 

(c) vrnmizmm?*. 

[0 0 4 7] 0ffLT^nWM^lT7^ 

[o o 4 8] as^ai (e) (^tio, m2mmm 

Ml 0 6 ±K&cfc OP^^n^m 1 ti£ffi£a&f5$| 10 8 
*K»©a«T»*««f^y*j*|Cj;D0, 1-0. 

(iTIWfit^IliSili o 5«J:tf»2ai«M 

iio6 $iUT^$n^ m i fiast&JSKoiwp 
-if- y ? D-xe-cco^ i a&ft^KojingMffL 
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[0 0 4 9] «**^ iffiffi&^MJ^A 

»**«»i:U ^tlCTIM DH5fcjeflsSJfc»»t 

*ttteifi^pH (6-8) ^LT^$, 
[0 0 5 0] SH»<0^y*^y^Kl<3!)JRK. i^— i^CD 

*j«*6at, ^-;+i43 5-6 0t;, iMKi- 
^l:J;W2^SIi 10 6 ±K^J«W«^:^JBT, 

[0 0 5 1] 3&fc|g2 (a) CD^£<, ^^^7X7 

iOilYX^l 0 7*»*bfe«, XeCl^ag 
£ bfc&g 3 0 8 n mCDX^i^V 1^— If— 5t 10 9 £A 

[0 0 5 2] ^rVXm2 (b) C^^l:, »lfifi 

fc&mm i o 8 . «»a-&T»ra»M?Li*g«'sas 
&frmtsm\z£Q&{£ts&%£>w&&%&, /vvxwm 

ttft— jR lOnsec, /V^X^W-^I«0. 2 

~i. oj/cm 1 a«tr**^»*uvi. siaMfex 
ft *r £ p - n i; * 1 1> * d 

ftfcJ; 0 Jg*Lfc» l fi8St41Wi^/ty ^a^« 

[0 0 5 3] »l«a«ft^«BI<0»*WffcTX^ 

<0¥»tt*ft*«liB7?f?«. ffi 1 ffiaft&JHROiBIK • 
^teJ:*»BBaaf?L^<o*a[Rrfc» i fia2ri&JKR£ 
» 2 9t«RS^© «B^UPI#co£«:JB«t^$ 

[0 0 5 4] IHf^TH2 (c) \zm?Z£:<+ &<fc Y)ffi 
^n^3^1I@110^ 0. 0 2-0. 0 5 m 

m<Dm&T*m2mm l mmi o 6cd±^^io^t^^ 
d. c. ^*f*bu>Artyi?mz&K>mm-z>* 

[0 0 5 5] liV^2^S^^k-if-^lt^^« 
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[0 0 5 6] 3&fcB2 (d) C0r<h<, $B3««RJR 

1 1 o±\zy*b\svxb&Qm&t<nzm2Trx9m 

111*1. 0-2. 0Mm©ff*T?a#i»K»ja6l^ 
3Sfc»3W«»»l 1 0±l:^<t!3Ifl6Sns82fi 
Sift^^R 1 1 2 *BE»<0S3RT**«&&>c y 
£ ®m 1 iK&£t^JliJR^H^|S[aiO«fr$A V^T 0 . 
5-1. 5Atm<0ff»T?a*?»fc^flrt*-6. 

[0 0 5 7] i2 77^litif^l0^$SSS 

co o 5 si *se««T?tt»i«aetAM**j;^»2 

[0 0 5 9] «1>TBI2 (e) ^f^t<, K^>^^ 
[0 0 6 0] *l/TH3 (a) (D^TM®. 8l2teffifFx 

[0 0 6 1] «fU^«JBlW«)IB^^>-^>y^ 
>GA «2««MB. »3*ttlM]P&T*|jft£^ 

0- 2 0 v o 1 X<D3E#£fflV>T2 5 — 5 OICTXyf 
W>-^>^r>^M5 0-1 0 0 vo 
1 %0]BKft;K&!k$fflVrr2 5—4 StTXy^ 

21©Xy5 1 >^Xfi7f»2fifiSt^JBJ«»« 
[0 0 6 2] t>Xy hXy^^yttttffifitflifeJIIIRfcJt 

bXy^>#m<Dfr*Vft£>nZ>>&&\*ti;<, .LifccOjI 
0, Pf*«IB)B©aW^IBR»CJ:-DTF^-YXy5 = '> 
H^Xiy^tUXy hXyf>^ft^ 

[0 0 6 3] «Atfa*ft:£0J:5fcfls*»igttflE3&«ft 
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J; 5 4>f*>©||S|X*K-*3fl|ffibfc(j,lji|x 

[0 0 6 4] mimmmmoby^j:y^>^mz^ 

»*ttE*tt-f 5j->X^^>yenJIBT*-6. 

ci a m\zR&zti&mMmjjz&&m-r*. ^nzo 

[0 0 6 5] £6lc:g|3 (c) (DM*). S i Hi 

®«^DM$tX5^3lfiill 15^0. 5 0- 
1. O0tfm(OJ»*T*l««aR*J:t«»^^-->flr) 

±Hfc»*-r*. u^tMm3i6iin ^ti 

G> BSC BPSGI:MStl^J:^^:>J>^u> 

fcfRjfe3n*fc(BTttfc<* SOG (Xtf>^->^^ 
X) *#g-f5 HWK«tt»k:f^i$n«@n»tSg«: 

[0 0 6 6] SeCSMi't^Xy^^^^ 
«K©X^/1^ttfcft*3n*«j^ 

30 m 2 fitttt^RjBoTHte t>»»ja&««jB}^ftr * 
T»sns. 

to o 6 73 *»W(o*»#»i©ai*an mo 

S, Bipolar, B i -CMOS»©¥*#«SCE) 

[0 0 6 8] IR^T^%«OlB2 0|lttM£Brei^M 
UTRfltS. H4, H5^XnCD«2 0fttt«!l$|( 

^ [0 0 6 9] 14 (a) (^Tilt), ^1«10 1 

/t0. 5 0/im®IMtnSlffliil0 3, il 
ttfldR±K:ffS 0. ltfm©*fl^*>, 0. 0 2- 
0. 0 5 tim<DArty?&m+ 0. 5 — 1. 0 /nm<D& 
^y**<fe0*J*^n&T»BB«l l 4, -£C9±/fK:s 
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